Cytotoxicity and ultrastructural changes in H9c2(2-1) cells treated with pavetamine, a novel polyamine.
Intake of pavetamine, a novel polyamine, synthesized by certain rubiaceous plants, is the cause of gousiekte ("Quick disease") in ruminants. The disease is characterized by a latent period of 4-8 weeks, followed by heart failure. The aim of this study was to firstly investigate the cytotoxicity in H9c2(2-1) cells using the MTT (3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide) and LDH (lactate dehydrogenase) release assays. Maximum cell death occurred after pavetamine exposure of cells for 72h at a concentration of 200muM (55%+/-9.84), as measured by the MTT assay. LDH release was only observed after 72h exposure to pavetamine. Secondly, the ultrastructural changes induced by pavetamine in H9c2(2-1) cells were investigated. Changes in the mitochondria and sarcoplasmic reticula were observed. The nucleus was not affected during the first 48h exposure of cells to pavetamine and no chromatin condensation occurred. However, after 72h exposure to pavetamine, the nucleus became fragmented and membrane blebbing occurred. It was concluded that the ultimate cell death of H9c2(2-1) cells treated with pavetamine, was through necrosis and not apoptosis. Thirdly, the effect of pavetamine on the mitochondrial membrane potential (DeltaPsi) was evaluated by using the JC-1 (5,5',6,6'-Tetrachloro-1,1',3,3'-tetraethyl-imidacarbocyanine iodide) and TMRM (tetramethylrhodamine methyl ester perchlorate) probes. Pavetamine treatment led to significant hyperpolarization of the mitochondrial membrane potential. Cyclosporin A (CsA), an inhibitor of the mitochondrial permeability transition pore, did not reduce the cytotoxicity of pavetamine significantly, indicating that the MPTP (mitochondrial permeability transition pore) plays no role in the cytotoxicity of pavetamine.